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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 12-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boecking (US 2003/0062026). 

Boecking discloses a common rail injector (2) for injecting fuel into a combustion 
chamber of an internal combustion engine, having an injector housing including a fuel 
supply line communicating with a central high-pressure fuel source outside the injector 
housing and with a pressure chamber inside the injector housing, from which pressure 
chamber, as a function of the position of a 3/2-way control valve (6), fuel subjected to 
high pressure is injected, the improvement wherein the control valve (6) comprises a 
valve piston (14) which is movable back and forth in the injector housing (1) between a 
position of repose and an injection position, which valve piston (14) is coupled 
hydraulically (19) with a piezoelectric actuator (7) that is subjected to the pressure from 
a hydraulic fluid. 

Boecking does not teach that the piezoelectric actuator is subjected to a high-pressure 
fuel source. 

However, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to substitute a high-pressure fuel for the hydraulic fluid to 



Application/Control Number: 10/593,956 Page 3 

Art Unit: 3747 

obtain a predictable result of controlling the piezoelectric actuator by the high-pressure 
fuel (KSR). 

Regarding claim 13, wherein the injector housing a hydraulic coupling chamber (18, 19) 
subjected to the pressure from the high-pressure fuel reservoir (substitute fuel as 
above), and wherein the piezoelectric actuator is coupled hydraulically with the valve 
piston (14) by way of said coupling chamber (18, 19). 

Regarding claim 14, further comprising a pressure face embodied on the valve piston 
(14) and subjected constantly to high pressure from the fuel supply line (substitute fuel 
for hydraulic fluid). 

Regarding claim 15, further comprising a pressure face embodied on the valve piston 
(14) and subjected constantly to high pressure from the fuel supply line. 
Regarding claims 16-19, wherein a first end (top end) of the valve piston (14) defines 
the hydraulic coupling chamber (18,19), and a second end (lower end) of the valve 
piston protrudes into a valve control chamber (24), which control chamber in the 
injection position of the valve piston is in communication with a fuel return (25) and 
which in the position of repose of the valve piston is subjected to the pressure from the 
high-pressure fuel reservoir. 

Regarding claims 20 and 21, further comprising a first sealing edge on the valve piston 
(14) which interrupts a communication between the valve control chamber (24) and the 
fuel return (25) when the valve piston is in the position of repose and a second sealing 
edge on the valve piston which interrupts a communication between the high-pressure 
fuel reservoir and the valve control chamber in the injection position of the valve piston. 
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Regarding claims 22 and 23, further comprising a first sealing edge on the valve piston 
(14) which interrupts a communication between the valve control chamber (24) and the 
fuel return (25) when the valve piston is in the position of repose and a second sealing 
edge on the valve piston which interrupts a communication between the high-press fuel 
reservoir (5) and the valve control chamber (24) in the injection position of the valve 
piston. 

Regarding claims 24-26, further comprising a valve piston guide (bore) portion 
embodied on the first end of the valve piston, the valve piston guide having a diameter 
somewhat less than the diameter of the first sealing edge. 
Regarding claim 27, wherein the valve piston (14) is embodied in one piece. 
Regarding claims 28 and 29, wherein the valve piston is embodied in two parts (optional 
design choice). 

Regarding claim 30, wherein the valve control chamber (24) communicates with a valve 
member Control chamber (3). 

Regarding claim 31, wherein the valve control chamber (24) is in communication with a 
pressure booster (13) control chamber. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The cited references show common-rail fuel injectors. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mahmoud Gimie whose telephone number is 571-272- 
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4841. The examiner can normally be reached on Monday-Friday between 7 a.m. -3:30 
p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen K. Cronin can be reached on 571-272-4536. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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